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INTRODUCTION 

The purpose of the investigation herein reported was t o  pro- 
vide additional information on the main spray characterist ics of a 
ser ies  of previously tes ted flying-boat hu l l  models. The investiga- 
t ion  was authorized by the National Advisory Committee f o r  Aero- 
nautics, and consti tutes a portion of the work t o  be done under Con- 
tract No. NAw5314, dated April 19&, 

Earlier, the hydrodynamic characterist ics of a ser ies  of 21, 
hull models - three length-beam r a t i o  groups of seven hulls each - 
were investigated over a wide loading range by the 'general" method 
(Reference 1). 
obtained over the 10- range f o r  the iem trimming+ment condi- 
tion. 
ing over a range of speeds and trim angles, since other spray studies 
(References 2 and 3) have shown that the main spray cheracterist ics 
of a given flying-boat hull 'are influenced by trim angle. 
investigation should give the trim track which produces minimum spray 
heights i n  the vicini ty  of the propellers and wing flaps. 
t es t s ,  which supplement the ear l ie r  tests, were made t o  determine the 

spray heights over a range of trim angles, which were obtained by 
varying the trimdng-moments a t  speeds i n  the displacement range. 

* 

The main spray characteristics of these 21 hulls were 

A comprehensive spray investigation can be made only by tes t -  

Such an 

The present 

Supplementary tests on a l l  of the 21 hulls  were not believed 
necessary# since the spray characteristics of the hulls within a 

length-beam ra t io  group had been found t o  be similar. Consequently, 
only three hu l l  models were tested - the nmiddl,ew hu l l  of each length- 
beam r a t io  group. 

- R  - 
This report presents the t e s t  data, together with a brief 

The resu l t s  of the general main spray t e s t s  are given d i s c u ~ ~ i o n .  
i n  a form which shows the maximum spray height occurring at any speed, 
at  the propeller and wing flap locations, and f o r  loadings and trimuxhg- 
moments within the test ranges. 



*, 

The "middle" hul l  of each length-beam r a t i o  group of the 
ser ies  of models tested under NACA Contract No. NAw3688 and re- 
ported in Reference 1 was wed i n  the present tests. They are: 

ETT Modei HO. Desipnation Description 

$!& 6+1348 6 = length-beam r a t i o  

58 = length of fore- 
body i n  percent 
of length from fore- 
point t o  sternpost 

08 - step depth at keel 
i n  percent of beam 

634 8-58-10.66 

, 685 10-5843 a 33 

The body sections and profiles o f t h e  hulls are shown on 
pages 7 t o  9 . Pertinent dimensions and particulars are provided 
on the drawingsj further information can be found in  Reference 1. 

All models were buil t  to the s a m  beam of 5.kO inches. 
For a l l  tests, the center of gravity was located 0.35 beam forward 
of the step centroid and 0.90 beam above the forebody keel. * 
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Reference 4 describes the present method used f o r  making 

main spray tests and recording the data with three-view photographs. 
. \  .- 

Each hu l l  waa tested a t  the same ser ies  of constant loads ~ f ps- , '  

used i n  the earlier investigation (Reference l ) ,  bu t  with various , ?  

nose-dmward applied mmento instead of the zero moment previously 
tested, T b  tes ts  mre run =t emugh speeds to r l n y d ~ p  &-he mxlmm 
spray height i n  the v ic in i ty  of the propellers and wing flaps. 

AU tests were run at a ser ies  of constant speeds i n  aub- 
stantially smooth water, and at  zem heel angle. 

RESULTS AND DISCUSSION 

The data obtained on each of the three flying-boat huU 
models are presented i n  collapsed form on pages 10 t o  18. 
method of plott ing main spray data  is presented and discussed i n  
Reference 5. Superimposed on these charts are the data f o r  zero 
trimdngdloment obtained in the earuer  investigation reported i n  
Reference 1. 

This 

It is usually desirable t o  knm the maximum spray heights 
which w i l l .  be encountered at defini te  longitudinal posit ions on the 
hul l  - such as propeller and wing  f l a p  locations - f o r  various 

operating conditions. Accordingly, f o r  each of three longitudinal 
positions, corresponding roughly t o  the propeller, s tep  and wing 

flap locations, cross p lo t s  which show t he  maximum spray height 
and trim angle as functions of load and trimming-moment were con- 
structed f r o m  the curves dram through the data on the collapsed 
charts. The results, i n  this cross-plot form are shown on pages 
19 t o  21 f o r  Model No. 654 (6-5848), on pages 22 t o  24 f o r  Model 

4 
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It should be noted that the spray height which is tangent 
t o  the b l i s t e r  envelope at a given longitudinal location on the hull 
does not occur a t  a fixed speed when the loading and the trimming- 
mment are varied. 
heignt of  spray encountered a t =  speed, a t  def ini te  longitudinal 
positions on the hull, and for  loadings and trimmingdloments with- 

i n  the test ranges. 

The cross plots show, therefore, the maximum 

- 

Cherts similar  in form t o  those shuwn on pages 19 t o  27 
are, in general, adequate for determining the maximum spray height' 
at any w e d ,  at the propellers or wing flaps for flying-boat hull 
rnodels under various operating conditions. The spray height colc 
responding t o  zero triming-sloment (free-to-trim), o r  any other as- 
sumed trixningdoment coefficient, may be obtained with equal faci l -  
i ty.  If data 

. used i n  these 
corrected f o r  
tions. 

* 

c 

The 

are desired f o r  a center of gravity other than the one 
general tests, the triming-moment coefficient may be 
the U f e r e n c e  between the two positions by calcula- 

method considered herein of giving spray heights at  
fixed longitudinal positions on the hul l  i s  not intended t o  replace, 
but rather to supplemnt, the various other f o r m  used t o  present 
results of "general" main spray tests. The purpose of these charts 
is t o  show the effect of load and trim angle on the maximum spray 
height a t  def ini te  longitudinal positions along the hul l  such as a t  
the propeller and wing f l ap  locations. 

a. 
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NOTATION AM) NON-DIXEIJSIONAL COEFFICIENTS 

The following notation and non-dimensional coefficients are 

Load coefficient, CA * h/wb3 

Speed coefficient, c, - v/& 
Trimming-moment coefficient, Cy' M/W& 

LjigitiidiiM ~ p r ~ j  ~ ~ & f i ~ i ~ = t ,  
Vertical spray coefficient, 

cx = x,b 
cz * z/b 

A - load on water, lb. 
p11 = specific w i g h t  of w a t e r ,  lb./cu.ft. 

b - beam of hul l  a t  step, ft. 

V - speed, ft./sec. 
g = acceleration of gravity, 32.2 ftO/secb 

M - trimming moment, lb.ft, 
X - longitudinal position of main spray point of tangency 

t o  b l i s t e r  ewelope, measured fore o r  a f t  of the main 
step, ft. 
vertical position of main spray point of tangency t o  
blister envelope, measured from tangent t o  the fore- 
body keel a t  the main step, ft, 

(62.3 Ib./cu.ft. was used i n  computing load coefficients) 

2 

2 

(c 

Trim ( p )  1s the angle betoreen the tangent t o  the forebody 
keel at the main step and the horieontal, 

Heel (0) is the angle betmeen the plane of symmetry and 
the vertical. 

A l l  moments are me&ured about the center of gravity, and 
water trimmingJnoments tending t o  raise the bow are considered posi- 
t ive  b 
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